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(57) ABSTRACT

An apparatus for use in radial flow reactors is presented. The
apparatus includes a first partition and a second partition with
support members coupled therebetween. The first partition
include a first opening and a second opening to allow the
passage of fluid therethrough. A baffle extends into a flow
channel formed by adjacent support members to obstruct an
upper or lower portion of the first opening to interrupt a
portion of the fluid flow therethrough.

9 Claims, 4 Drawing Sheets
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1
APPARATUS FOR RETAINING SOLID
MATERIAL IN A RADIAL FLOW REACTOR
AND METHOD OF MAKING

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Application No. 61/662,110 which was filed on Jun. 20, 2012.

FIELD OF THE INVENTION

This invention relates to cross or radial-flow reactors or
adsorbers where a fluid flows across a bed of catalyst or
adsorbent. In particular, this relates to the internal compo-
nents of a reactor or adsorber for distribution flow of the fluid
and for providing a device for preventing the flow of catalyst
or adsorbent across the inlet or outlet screens.

BACKGROUND OF THE INVENTION

A wide variety of processes use radial flow reactors to
provide for contact between a fluid and a solid. The solid
usually comprises a catalytic material on which the fluid
reacts to form a product. The processes cover a range of
processes, including hydrocarbon conversion, gas treatment,
and adsorption for separation.

Radial flow reactors are constructed such that the reactor
has an annular structure and that there are annular distribution
and collection devices. The devices for distribution and col-
lection typically incorporate some type of screened surface.
The screened surface is for holding catalyst beds in place and
for aiding in the distribution of pressure over the surface of the
reactor to facilitate radial flow through the reactor bed. The
screen can be a mesh, either wire or other material, or a
punched plate. For either a fixed bed or moving bed, the
screen or mesh provides a barrier to prevent the loss of solid
catalyst particles while allowing fluid to flow through the bed.
In a moving bed, solid catalyst particles are added at the top
and flow through the apparatus and are removed at the bot-
tom, while passing through a screened-in enclosure that per-
mits the flow of fluid over the catalyst. In a fixed bed, the
catalyst, or adsorbent, is loaded into a bed between screens, or
other retention devices, and the screens allow fluid to flow
over the catalyst while holding the catalyst in place. The
screen is preferably constructed of a non-reactive material,
but in reality the screen often undergoes some reaction
through corrosion and/or erosion, and over time problems
arise from the corroded or eroded screen or mesh.

One type of screen is a profile wire screen, where a profile
wire is wrapped around supports and set at a predetermined
spacing for the wire as it is wrapped around the supports. The
screen is then cut and flattened and then re-rolled or re-
shaped. The screen is shown in U.S. Pat. Nos. 2,046,458 and
4,276,265. When flattened, the screen includes the profile
wires, which are typically oriented vertically with support
rods attached thereto and extending across the profile wires
and orthogonally therefrom. The screen can be used as part of
an inlet distribution device, or other device for containing a
catalyst. One type of inlet distribution device is a reactor
internal having a scallop shape and is described in U.S. Pat.
Nos. 6,224,838 and 5,366,704. The scallop shape and design
provides for good distribution of gas for the inlet of a radial
flow reactor, but uses screens or meshes to prevent the pas-
sage of solids. The scallop shape is convenient because it
allows for easy placement in a reactor without concern
regarding the curvature of the vessel wall. The screens or
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meshes used to hold the catalyst particles within a bed are
sized to have apertures sufficiently small that the particles
cannot pass through.

Inone common approach, profile wire screen(s) are formed
into a generally tubular or cylindrical shape extending verti-
cally within the generally vertical annular reactor about a
central axis thereof. A perforated plate may be spaced from
the profile wires and connected to opposite edges of the
support rods on a fluid side of the screen within the reactor,
while the profile wires are typically oriented on a material
side. The plates are also formed or oriented to into a tubular or
cylindrical shape within the reactor. Depending on the type of
reactor and where within the reactor the screens are posi-
tioned, plates may be closer to the center or the outer walls of
the reactor. As mentioned, the plates often include punched or
perforated plates having a plurality of openings. The support
rods are oriented above and below the openings and provide
a channel for fluid to flow from the openings in the plate to the
openings or mesh in the profile wire screens to provide good
distribution of the fluid to the solid catalyst or adsorbent bed.
In one design, the reactor includes a centerpipe that includes
an inner annular plate and an outer annular profile wire screen
as described. Fluid flows from an inlet through the centerpipe
and passes through the plate openings and out of the screen to
contact the catalyst.

Ithas recently been identified that the fluid flowing through
the plate openings and channels can cause jetting which,
when contacting the screen and the solid material on the
opposite side of the screen, may cause vibration of the screen
and/or solid material and accelerate corrosion or erosion of
the outer surface of the profile wire screen and potentially
damage the solid material. This can decrease the life of the
equipment and catalyst or adsorbent within the reactor,
increasing the cost of maintaining the reactor as well as down
time required for changing out internal components of the
reactor.

The design of reactors to overcome these limitations can
save significantly on downtime for repairs and on the loss of
catalyst, which is a significant portion of the cost of process-
ing hydrocarbons.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a reactor configuration in accordance
with various aspects;

FIG. 2 illustrates a reactor configuration in accordance
with various other aspects;

FIG. 3 illustrates a perspective view of a screen for use
within a radial flow reactor in accordance with various
embodiments;

FIG. 4illustrates a side cross sectional view ofthe screen of
FIG. 2.

FIG. 5 illustrates a plate for use within a radial flow reactor
in accordance with various embodiments; and

FIG. 6 illustrates an alternative plate for use within a radial
flow reactor in accordance with various embodiments.

DETAILED DESCRIPTION OF THE INVENTION

Radial flow reactors often produce harsh chemical envi-
ronments and severe operating conditions in terms of pressure
and temperature which creates tremendous stresses on the
screens in these types of reactors. Thermal cycles and the
weight of the catalyst can cause buckling of the screens.
Stronger screens or devices for retaining catalyst are needed.

Radial flow reactors, and cross-flow systems in general,
need screens to contain the catalysts used in the reactors.
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While the present description is provided in terms of a reactor
system, the equipment and processes described herein are
applicable to adsorbers, or other equipment used in contact-
ing fluids with solids.

Catalyst chamber internals grids are currently used in ole-
fin production, for example, such as the dehydrogenation of
propane to propylene or iso-butane to iso-butylene to support
one or more adsorbent beds within the chamber or to separate
individual adsorbent beds. The grids currently used are typi-
cally manufactured using profile wire construction.

Turning to FIG. 1, a radial flow reactor 10 in accordance
with one aspect is illustrated that includes inner and outer
annular partitions for supporting an annular bed of solid
material therebetween. The reactor 10 includes a reactor shell
20, one partition in the form of a centerpipe 30, an outer
partition in the form of screened partition 40, and a solid
particle, or catalyst, bed 50. The reactor 10 by one aspect is
configured so that fluid enters the reactor 10 through an inlet
32 at the bottom of the reactor and travels upwardly through
the centerpipe 30 in the direction indicated by arrow 11. As
the fluid flows upwardly, portions of the fluid are directed
radially through the centerpipe, into the catalystbed 50 where
the fluid contacts the catalyst and reacts to form a product
stream. The product stream flows radially outwardly through
the outer screened partition 40 and into annular space 14
between the screened partition 40 and the reactor shell 20.
The product stream is collected in the annular space 14 and
passes through a reactor outlet 12. According to another
aspect illustrated in FIG. 2, the reactor may be configured to
have an opposite flow pattern such that fluid enters through an
inlet 13 and enters annular space 14 between the reactor shell
20 and the outer screened partition 40 and flows radially
inwardly through the catalyst bed 50 where it contacts the
catalyst and reacts to form a product stream. The product
stream flows radially inwardly through the center pipe 30
where it is collected in the centerpipe and exits through the
outlet 32. Other configurations of the reactor 10 and flow are
also possible and contemplated herein.

As currently practiced, where the reactor includes a radial
outward flow configuration like that shown in FIG. 1, the
centerpipe 30 includes an outer catalyst-side profile wire
screen and an inner fluid-side perforated plate. The outer
partition may also include an inner catalyst-side profile wire
screen and/or an outer fluid-side perforated plate. Alterna-
tively, where the reactor includes the radially inward flow
configuration of FIG. 2, the outer partition 40 includes an
inner catalyst-side profile wire screen and an outer fluid-side
perforated plate. The centerpipe 30 may also include an outer
catalyst-side profile wire screen and/or inner fluid-side per-
forated plate. In both of these configurations, the profile wire
screen is subject to may stresses and a corrosive environment,
including jetting of the fluid thereagainst and vibration of one
or both of the profile wire screen and the catalyst against the
other, which can result in corrosion and erosion of the profile
wire screen and damage to the catalyst.

The partitions 30 and 40 must perform the duty of prevent-
ing the passage of solid catalyst particles and allowing the
passage of fluid, while providing structural strength to hold
the catalyst against the pressure of the weight of the solid
particles.

In accordance with one aspect, an apparatus for retaining a
solid material in the reactor 10 is illustrated in FIGS. 3-4. The
apparatus 100 includes a fluid-side partition 102 and a cata-
lyst-side partition 105. As used herein, “fluid side” refers to
the side or portion that is closer to the fluid within the reactor,
such as closer to fluid flowing through centerpipe 30 or in the
annular space 14, while “catalyst side” refers to a side or
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portion closer to the catalyst bed 50 or other solid material bed
within the reactor. As described herein the apparatus may
include or form a portion of the centerpipe 30 and/or the outer
partition 40. For ease of explanation, the following will be
described with regard to an apparatus for use as part of a
centerpipe 30 within the outwardly radial flow configuration
reactor of FIG. 1, although it should be understood that these
principles and this description may be applied to the other
reactor designs discussed above. Explanation of a reactor and
components as having a cylindrical structure, is intended to
include cylindrical structures, but also structures composed
of'individual planar components that when assembled make a
multisided structure, such as having the cross sectional shape
of'an octagon or dodecagon, or any polygonal shaped cross-
section, but can be substantially treated as a cylindrical struc-
ture.

By one aspect the fluid-side partition 102 includes a plate
104 having openings 106 therethrough. When positioned in
the reactor 10 the plate has an annular form about a center axis
17 of the reactor 10, and may be formed in different manners,
including, for example, a single hollow cylindrical plate or
tube or a plurality of flat or arcuate plates positioned circum-
ferentially side-by-side about the axis 17. The plate also
includes openings 106 extending through a thickness of the
plate 104. The openings 106 may be circular or other shapes,
including a variety of polygonal shapes or slots extending
about the plate. As illustrated in FIG. 3, the plate includes
round openings 106 that may be punched or drilled through
the plate 104.

According to an aspect, the catalyst-side partition 105
includes a profile wire screen 108. U.S. Pat. Nos. 2,046,458
and 4,276,265, which are incorporated by reference herein
disclose typical structures and methods of making profile
wire screens. The profile wire screen 108 includes a plurality
of generally vertically oriented and horizontally spaced pro-
file wires 110 and a plurality of generally horizontally ori-
ented and vertically spaced support members 112 extending
across the profile wires 110. The support members 112 extend
generally orthogonally from the profile wires 110 and are
coupled thereto at one end portion 114 thereof. It should be
understood that for ease of description herein, terms such as
horizontal and vertical are used to describe the partitions 102
and 104 on a standalone basis as illustrated in FIG. 3. How-
ever, it should be understood that when the partitions are
formed for being used in the reactor 10 or are positioned
within the annular reactor 10, horizontal may refer to circum-
ferential or radial, while vertical may refer to axial. For
example, when situated within a reactor, the profile wires 110
will be generally axially oriented and circumferentially
spaced about the center axis 17 of the reactor 10. Similarly,
the orthogonally extending support members 112 may extend
radially inward or outward depending on the configuration of
the reactor.

By one aspect, the support members 112 include support
rods 114. The support rods 114 may be coupled at an opposite
edge portions 115 and 116 between the profile wires 110 and
the plate 104. The profile wires 110 and support rods 114 form
openings or slots 124 through the profile wire screen 108
where they intersect. By one aspect, the edge portions 116 of
adjacent support members are vertically aligned above and
below the openings 106 of the plate 104. In this manner an
upper surface 118 of a lower support member and a lower
surface 120 of an adjacent upper support member form a fluid
channel 122 in fluid communication with the plate opening
106 and the slot 124. In this manner a plurality of fluid flow
channels 122 are formed vertically along the apparatus 100 to
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define fluid flow paths for the flow of fluid through the appa-
ratus or partition 100, for example centerpipe 30.

By one aspect, a baffle 126 extends into the fluid flow path
to obstruct or interrupt at least a portion of the flow of fluid
therethrough. In one example, the baffle 126 extends into one
ofanupper portion 128 or a lower portion 130 of the fluid flow
path or channel 12 that is distal from the inlet 32 of the reactor
10. That is, for example where the inlet 32 is at a bottom
portion of the reactor as illustrated in FIG. 1, the baffle
extends into upper portion of the opening 106 or channel 12.
In another example, the baffle 126 extends into one of the
upper portion 128 or lower portion 130 of the fluid flow path
or channel that is distal from the direction from where the
fluid is flowing flows. That is, with regard to FIG. 3, where the
fluid travels vertically upward along the plate 104, the baffle
126 extends into an upper portion 128 of the fluid flow path or
channel 122 to obstruct an upper portion of the channel 122
and/or opening 106 as illustrated in FIG. 3. On the other hand,
where the fluid travels vertically downward along the plate
104, the baftle 126 extends into a lower portion 130 of the
fluid flow path or channel 122 to obstruct a lower portion of
the channel 122 and/or opening 106. Surprisingly, it has been
identified that by positioning a baffle within the flow channel
in this manner, fluid jetting can be reduced and a more even
fluid velocity profile within the channel 122 and along the
profile wires 108 can be achieved to reduce localized peak
velocities that cause vibration and erosion and corrosion of
the profile wires screen 108 and/or the catalyst.

Where this description describes the baffle obstructing an
upper or lower portion of an opening or channel, this includes
the baffle obstructing the opening alone or in combination
with another component, such as the support rod 114. For
example, as illustrated in FIG. 4, the support rod 114 and
baftle 126 both partially obstruct the opening 106.

By one example, the baffle extends into to flow path to
obstruct between about an upper 5 and 70% of the opening
106 and/or channel 122. By another example, the baffle 126
extends into the flow path to obstruct between about an upper
10 and 50% of the opening 106 and/or channel 122. By yet
another example, the baffle 126 extends into the flow path to
obstruct between about an upper 20 and 30% of the opening
106 and/or channel 122. In these examples the baffle may
obstruct between about 75 and about 100% of the width of the
openings in one example and between about 85 and about
100% of the width of the openings in another example.

By one example, the opening has an opening height
between about 10 and about 25 mm. In another example the
opening has an opening height of between about 11 and about
21 mm. In yet another example, the opening has a height of
between about 11 and about 13 mm. In one example, the
baftle obstructs between about an upper or lower 2 and 10 mm
of'the opening height. In another example the baffle obstructs
about an upper or lower 3 and 7 mm of the opening height. In
one example, the support rod 114 has a thickness of between
about 2 and about 10 mm and the baffle extends vertically
from the support rod by between about 1 and about 5 mm and
in another example from between about 2 and about 4 mm.

By one aspect, as illustrated in FIGS. 3 and 4, the baffle 126
is coupled to the support member and extends vertically
therefrom into one of the upper and lower portions of the fluid
flow channel 122. In the illustrated example, the baffle 126
extends down from an end portion 116 of the support rod 112,
generally adjacent to the plate 106. In another example the
baftle may extend into the opening 106 itself. In yet another
example the baffle extends down from the support member
114 at a distance away from the plate 104 and between the
plate 104 and profile wires 110. By one example, a front face
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130 of the baffle 126 is positioned between being adjacent to
the plate 104 to being about 50% of the distance between the
plate 104 and the profile wires 110. By another example, a
front face 130 of the baffle 126 is positioned between being
adjacent to the plate 104 to being about 30% of the distance
between the plate and the profile wires 110. In one example,
the front face 130 of the baffle 126 is positioned between
about 10 and about 50% of a distance between a fluid-side
face 132 of the plate and the profile wires 110. By another
example, the front face 130 of the baffle is positioned between
about 20 and about 35% and in another example between
about 25 and about 30% of a distance between a fluid-side
face 132 of the plate and the profile wires 110. In another
example a baftle offset distance (distance between the fluid-
side face 132 of the plate and the front face 130 of the baffle)
to opening height ratio is between about 0.5 and about 1.5 and
in another example is between about 0.75 and about 1. Sur-
prisingly, it has been found that having the baffle front face
130 offset from the fluid-side face 132 of the plate improves
the flow characteristics, decreases localized peak velocities,
and reduces corrosion and erosion versus having the baffle
aligned with or very close to the front face of the plate or
simply decreasing the size of openings 106 in the plate.

By one aspect the baffle is coupled to support rods 112 and
extends therefrom. The baffle 126 may extend generally
orthogonally from the support rods 112. According to one
aspect, as illustrated in FIGS. 3-4, the support rods 112 have
an L-shaped cross section with one leg of the support rod 112
extending generally orthogonally from the profile wire screen
to form a main portion 134 of the support rod and the other leg
of'the support rod providing the baffle 126 that extends down
from the support rod 114. In this manner, the baffle 126 may
be generally adjacent to the plate 104. According to another
aspect, as illustrated in FIG. 5, the support rod 112 may have
a T-shaped cross section having a main portion 150 for cou-
pling to and extending orthogonally from the profile wires
110 and a baftle portion 152 extending from the main portion
150 and generally parallel to the profile wires 110 to provide
the baffle 126. In this manner, the baffle 126 may be offset
from the plate 104. According to either of the aspects dis-
cussed above, the support rod 114 may be formed in any
known manner, including welding or bending of the rod to
form the L-shape or T-shape thereof.

By another aspect, as illustrated in FIG. 6, the baftle 200 is
integral with a plate 202 itself. The baffle 200 may be pro-
vided alternatively to or in addition to another baffle extend-
ing from the support rod 114. In this manner the baffle 200
extends partially into the opening 204. According to this
aspect, the plate includes a first partial opening 206 that
extends from a fluid-side face of the plate through a portion of
a thickness of the plate 202. The plate includes a second
partial opening 208 that extends through another portion of
the thickness of the plate to an opposite face of the plate. The
first and second openings intersect to form the opening 204
extending through the entire thickness of the plate 202. An
upper surface or edge portion 210 of the second partial open-
ing 208 is vertically offset below an upper surface or edge
portion 212 of the first partial opening 206. In this manner, a
portion of the plate material above the second opening edge
portion 210 provides the baffle 200 for obstructing or inter-
rupting at least a portion of the flow of fluid therethrough.
According to another aspect, the plate 202 may include two
partial plates that are joined together such as by laminating.
The partial openings 206 and 208 may be openings through
the partial plates and the plate may be formed by aligning the
plates so that the upper edge portion 210 of the second partial
opening of the second partial plate is below the first partial
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opening 206 upper edge portion 212 of the first partial plate.
In this manner, the baffle 200 includes the material of the
second partial plate above the second partial opening upper
edge portion 210. It should be understood that where it is
desired to obstruct a lower portion of the opening 204 or flow
channel 122, an opposite configuration is also contemplated
herein so that baffle 200 is at a bottom portion of the opening
204.

In accordance with one aspect, a method is provided for
forming an apparatus for retaining solid particles in a reactor.
The method includes providing a profile wire screen having a
plurality of generally parallel spaced wires supported by a
plurality of generally parallel elongate support rods coupled
at one edge portion thereof to the profile wires. The support
rods may extend generally orthogonally from the profile
wires to define openings where the profile wires and support
rods intersect. The method further includes forming baffles
coupled to and extending from the support rods. The method
also includes providing a plate having a plurality of openings.
The openings may be formed, for example, by drilling, mill-
ing, or punching the plate.

The method according to an aspect includes arranging the
support rods to extend between the profile wires and the plate,
with the plate generally parallel to the support wires to that
adjacent support rods define a flow channel in fluid commu-
nication with a plate opening and a profile wire screen open-
ing. In this manner, an upper support rod defines an upper
surface of the flow channel and an adjacent lower support rod
defines a lower surface of the flow channel. The method
further includes positioning at least a portion of the baffle to
obstruct one of an upper and lower portion of the flow channel
so that fluid flowing therethrough will be at least partially
obstructed by the baffle portion. The method also includes
connecting the support rods between the profile wires and the
plate to form the partition or apparatus. Forming the baffles,
according to an aspect, includes bending an edge portion of
the support rods downward to form a generally L-shaped
cross section of the support rods with the baffle including one
leg of the L-shaped cross section. On the other hand, other
methods can be used to form a baffle extending from the
support rod, including, but not limited to attaching a baffle to
the support rod through welding or other means, and the baffle
may be formed intermediate edge portions of the support rod,
to provide a support rod with a generally T-shaped cross
section.

By one aspect the baffle may be formed to extend down
from the support rod and aligned to obstruct an upper portion
of the plate opening when coupled thereto.

According to another aspect, a method of forming an appa-
ratus or partition as generally described herein includes
arranging a plurality of elongate support rods having one of a
T-shaped and L-shaped cross section generally parallel to one
another to define vertices of an imaginary polygon. The
method may include aligning the support rods so that one
portion or leg thereof extends generally radially inwardly
with regard to a profile wire screen cylinder that will be
formed, and the other leg of the L-shaped support rod or the
bottom of the T-shaped support rod extends generally tangen-
tial to the cylinder. The method includes helically winding a
profile wire about the support rods down the lengths thereof
along an edge portion of the support rods. Each coil is spaced
from adjacent coils and joined to the support rods. In this
manner a generally cylindrical profile wire screen is formed.
The method further includes cutting the profile wire between
two of the support rods and generally parallel thereto and
opening the profile wire screen. The profile wire screen may
be flattened and positioned so that the profile wires extend
generally vertically and the other leg of the [.-shaped support
rod or a bottom portion of the T-shaped support rod extends
generally parallel to the profile wires to form a baffle.
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According to this aspect, the method may also include
providing a plate as described above having a plurality of
openings extending therethrough. The method also includes
arranging the profile wire screen and the plate so that the
baftles vertically away from the support rod to partially block
an upper or lower portion of the opening. The formed parti-
tion may then be formed into a generally cylindrical shape to
be positioned within a reactor. For example, a plurality of
such partitions may be formed and positioned side-by-side in
an arcuate arrangement or one or more partitions may be
curved to form the generally cylindrical partition.

According to yet another aspect, a method of making a
partition for retaining a solid in a radial flow reactor includes
providing a plate having a thickness and forming a partial
opening on one side of the plate through a first portion of the
plate thickness. The formed first opening includes an upper
edge portion or surface at a first vertical height. The method
includes forming a second partial opening on an opposite side
of the plate through a second portion of the plate thickness
having a second upper surface below the first upper surface so
that the first and second openings intersect to form a complete
opening through which fluid may flow. The portion of the
plate above the second upper surface forms a baffle to obstruct
an upper portion of the first opening. Alternatively the above
method could be carried out, however to form the baffle at a
lower portion of the first opening, as should be readily under-
stood. By one aspect, the method includes forming the first
and second partial openings by removing plate material from
one side of the plate through the first portion of the thickness
thereof and removing plate material from the other side of the
plate through the second portion of the thickness. In another
aspect, the second opening is formed by forming a smaller
opening through the second portion of the plate material by
removing material through the first opening. By yet another
aspect, first and second partial openings may be formed in a
plurality of partial plates and the partial plates can be aligned
to form the baftle and joined together, such as through lami-
nating the partial plates together.

While this description has been provided with regard to
specific embodiments, it is to be understood that this descrip-
tion should not be limiting to the disclosed embodiments, but
it is intended to cover various modifications and equivalent
arrangements included within the scope of the appended
claims.

The invention claimed is:
1. A method of making a partition for retaining solid par-
ticles in a radial flow reactor, the method comprising

providing a profile wire screen having a plurality of gen-
erally parallel spaced wires supported by a plurality of
generally parallel elongate support rods coupled at one
edge portion to and extending generally orthogonally
across and from the profile wires to define openings;

forming baftles coupled to and depending from the support
rods;

providing a plate having a plurality of openings;

arranging the support rods to extend between the profile
wires and the plate, with the plate generally parallel to
the profile wires so that adjacent support rods define a
flow channel in fluid communication with a plate open-
ing and a profile wire screen opening, with an upper
support rod defining an upper surface of the flow channel
and a lower support rod defining a lower surface of the
flow channel; and

positioning at least a portion of a baffle to obstruct an upper
portion of the flow channel so that fluid flowing there-
through will be partially obstructed by the baffle portion
and attaching opposite edge portions of the support rods
to the plate.
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2. The method of claim 1, wherein forming baffles includes
bending an edge portion of the support rods downward to
form a generally -shaped cross section of the support rods
with one leg of the L-shaped cross section forming the baftle.

3. The method of claim 1, wherein forming baffles includes
attaching edge portions of the baffle to the support rods with
the baffles extending downward therefrom.

4. The method of claim 1, wherein the baffle is coupled to
the opposite edge portions of the support rods so that the
baftle is adjacent to and obstructs an upper portion of the plate
opening when the opposite edge portion of the support rod is
attached to the plate.

5. The method of claim 4, wherein the baftle extends down-
ward to obstruct an upper portion of the opening that is 5 to
70% of a height of the opening.

6. The method of claim 1, wherein the plate opening has an
opening height of between about 10 and about 25 mm and the
baftle extends down to obstruct between an upper 2 mm and
10 mm of the opening height.

7. The method of claim 1, wherein the baftle extends down-
ward to obstruct an upper portion of the flow channel that is 5
to 70% of a height of the flow channel.

8. The method of claim 1, wherein the support rods define
a distance between the plate and the profile wires and the
baftle is positioned along the distance between being directly
adjacent to the plate and % of the distance between the plate
and the profile wires.

9. The method of claim 7, wherein the baffle is positioned
along the distance between being directly adjacent to the plate
and being ¥4 of the distance between the plate and the profile
wires.
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